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statement that ” . ..mercury was not used as much in the early 
stages as later on....” 
Doubtless there is much information in this large and beauti- 
fully printed volume that is not to be found elsewhere. The 
utility of a general reference work resides, however, as much in 
theavoidance of error as in the bulk of material. Judging from 
sections dealing with topics most studied by the reviewer at 
first hand, it is for the latter and not the former that this 
book can be commended. 
INVISIBLE COLLEGES. DIFFUSION OF KNOWLEDGE IN SCIENTIFIC 
COMMUNITIES. By Diana Crane. University of Chicago Press, 
1972. 223 p. US $9. 
Reviewed by William R. Scott 
University of Utah 
This book studies the sociology of research in science, and, 
to a lesser extent, in technology and the humanities. In addition 
to a fairly extensive review of the literature in this area, the 
author presents data and conclusions from a questionnaire sent 
to persons doing research in two areas: finite group theory and 
rural sociology. The principal conclusion is that in any such 
restricted area of research there (usually) is a world-wide 
“invisible college” which is responsible for the direction that 
research in the area will take, performs recruiting activities, 
etc. Moreover, the existence of this college is responsible for 
the characteristic shape of the graphs of cumulative publications 
in a field vs. time, for example. The book also contains a num- 
ber of other tables and charts which indicate various sorts of 
relationships among the authors involved, citations, etc. The 
reviewer will confine his remarks to the book’s treatment of 
finite group theory. 
The list of research people in the theory of finite groups 
was compiled by including authors of journal articles listed in 
the bibliography of D. Gorenstein’s Finite Groups (Harper and 
Row, 1968) and authors in a list extracted from the 1948-68 
iSSUeS of Mathematical Reviews. A total sample of 305 research 
papers and 102 authors appeared. Conservatively, the number of 
research papers is too low overall by a factor of ten, and at 
least by a factor of six in the 1948-68 period. Most likely, the 
list of 1948-68 research papers used should be relabelled 
“important papers in the theory of finite groups.” It is the 
reviewer’s belief that this very great reduction in the number 
of papers considered by the author would not have much effect on 
the conclusions reached in the study. 
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Much of the language of the book concerns science in general, 
and is simply inappropriate to mathematical research. 
The term “senior author” is used on a number of occasions 
without definition anywhere. The author is probably unaware 
that in nearly all cases of joint mathematical papers there is 
no senior author and that authors are listed in alphabetical 
order. 
The extent of both mathematics and the theory of finite groups 
is consistently underestimated badly. On page 119, for example, 
it is stated that Brown (1956) “found that journals in mathemat- 
ics referred to 179 journals.” While this is undoubtedly true, 
it should be noted that Mathematical Reviews lists about 600 
journals in its 1956 index. For quite a few pages, the impres- 
sion is given that the theory of finite groups started in 1907 
(or 1906). This impression is eventually corrected, but the vast 
scope of the subject is never really indicated. 
The author passes up a number of opportunities to make clear 
the true nature of “citation” in mathematical papers and, as a 
result, leaves a trail of wrong implications. The fact that the 
vast majority of references are to specific theorems proved is 
not mentioned. The impression is left that a reasonable percen- 
tage of citations are made for prestige purposes. 
The nature of mathematical research is never explained. For 
example the author gives the impression that less successful 
group theorists do not do research on the most important problems 
because they are uninformed as to what these problems are. No 
mention is made of the large amount of technique and knowledge 
required to attack some of these problems. 
Some of the time-dependent statistical data concerning cita- 
tions are suspect. Attitudes toward referencing have changed in 
the last fifty years. In addition, earlier results are frequently 
used in a paper without a specific reference. 
On page 70, it is stated that twelve papers published before 
1940 did not cite other papers “in the area.” This is not true. 
In fact, Gorenstein lists just 17 papers published before 1940 
in his bibliography. At most 5 of these make no references to 
earlier papers in finite group theory. 
It is stated (p. 81) that exponential growth (in research on 
finite groups) began about 1950 and ended about 1965. The 
reviewer’s own sample count of papers in the subject would 
indicate that exponential growth has not yet stopped. 
Occasional peculiar and misleading language is used. For 
example, on page 61 the question is raised “To what extent were 
the isolates and pairs aware of at least one other person who 
was working in the area?” The answer is given shortly there- 
after: “Fifty percent of the isolates, however, were aware of 
at least one other person working in the area as indicated by 
their own choices.” Surely the correct answer to the question 
as stated is that all of the isolates (and pairs) were aware of 
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several other group theorists. 
On page 57, the average length of a career in group theory, 
as measured by the interval between an author’s first and last 
publications in the area, are given as 712, 17/2, and 33/2 years 
for less productive, moderately productive, and highly productive 
authors. But surely these figures are much too low simply 
because many of the authors have continued to produce after the 
cutoff date of 1968. 
In spite of the above criticisms, most of which simply point 
to the difficulty of investigating research in areas outside 
one’s own specialty, the principal thesis of the book appears to 
be correct, and the author has made a good start toward studying 
the finer structure of the social side of scientific research. 
Moreover, she has shown that, in these respects, even in fields 
as remote from each other as finite groups and rural sociology, 
social behaviour is similar, even quantitatively. 
TIME AND METHOD: AN ESSAY ON THE METHODOLOGY OF RESEARCH. By 
Ferdinand Gonseth. Translated by Eva H. Guggenheimer. 
Springfield, Illinois (Charles C. Thomas), 1972. 453 pp. 
Reviewed by G.J. Whitrow 
Imperial College, London 
This monograph in the Bannerstone division of American 
Lectures in Philosophy is a translation of Professor Gonseth’s 
Le ProblSme du Temps, published in Switzerland in 1964. The 
author’s object was to study the general problem of methodology 
in science by means of a detailed analysis of a special case -- 
“an investigation into every aspect under which time appears to 
us in reality.” 
He is primarily concerned with the problem of avoiding 
arbitrariness, that is, with the “hypothetical” in the pejorative 
sense of the term. The first part of his book is devoted to a 
linguistic analysis of time, first at the level of nouns and 
predicates and then of adverbs and verbs. He concludes that the 
emergence of the verb system -- which characterizes Indo- 
European languages -- indicates a consciousness of universal 
time as opposed to time of the self. More generally, he shows 
that linguistic philosophy is inadequate for its purpose, since 
“language must not be severed from the activities in which it 
participates .I’ 
The second and longer part of the book deals with physical 
time in terms of “operationalism.” According to this methodology, 
time should be reduced to its operational definition, i.e. to 
that which the physicist does in order to measure it. The author 
